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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave resonator 
filter which is suitable for a balanced terminal as one or both of 1st 
and 2nd terminals as input/output terminals. 

SOLUTION: This surface acoustic wave resonator filter is constituted 
by providing a 1st interdigital electrode 1, 2nd and 3rd interdigital 
electrodes 2 and 3 on both its sides, and a reflector 4 further on 
both their sides on a piezoelectric body substrate 5, connecting a 1st 
terminal 6 to the 1st interdigital electrode 1 as an unbalanced 
terminal, and connecting 2nd terminals as balanced terminal, so that 
the 2nd and 3rd interdigital terminals 2 and 3 have opposite 
polarities. Furthermore, the 1st terminal 6 is connected to both the 
sides of the 1st interdigital electrode which also are balanced 
terminals . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the surface- acoustic- wave resonator filter used for 

circuits, such as a mobile telecom terminal and various communication devices. 

[0002] 

[Description of the Prior Art] Drawing 4 shows the composition of this kind of the former shown in February, 1 993 of 
surface-acoustic- wave resonator filter reference, an electronic-intelligence communication society paper magazine, vol. J76-A, 
no.2, and pp,227-235 month, drawing — setting ~ 1 — for the 3rd blind-like electrode and 4, as for a piezo-electric-crystal 
substrate and 6, a reflector and 5 are [ the 1st blind-like electrode and 2 / the 2nd blind-like electrode and 3 / the 1 st terminal and 
7 ] the 2nd terminal 

[0003] In drawing 4 , the 1st blind-like electrode 1, the 2nd blind-like electrode 2, the 3rd blind-like electrode 3, and the reflector 
4 are formed on the piezo-electric-crystal substrate 5. At this time, the 2nd blind-like electrode 2 and the 3rd blind-like electrode 
3 are arranged at the both sides of the 1 st blind-like electrode 1 , respectively, and the reflector 4 is arranged further at the both 
sides of the outside, respectively. Moreover, the 1 st terminal 6 is connected to the 1 st blind-like electrode 1 , the 2nd blind-like 
electrode 2 and the 3rd blind-like electrode 3 are connected electrically mutually, and the 2nd terminal 7 is connected further. 
[0004] Next, operation is explained. If an electrical signal is inputted into the 1st terminal 6, an electrical signal will be changed 
into a surface acoustic wave in the 1 st blind-like electrode 1 , and a surface acoustic wave will be excited on the 
piezo-electric-crystal substrate 5. It is reflected in each other by the reflector 4 arranged at both sides, and this surface acoustic 
wave causes resonance between the reflectors 4 of both sides. 

[0005] Drawing 5 illustrates the situation of the resonance of a surface acoustic wave in the conventional surface-acoustic-wave 
resonator filter shown in drawing 4 . The curve expresses the distribution of the amplitude intensity of the surface acoustic wave 
which is resonating. The curve shown as the solid line is a resonance mode which the 1 st blind-like electrode 1 and the 2nd and 
3rd blind-like electrodes 2 and 3 are in phase, and excite, and is called zero-order mode. Moreover, the 1 st blind-like electrode 1 
and the 2nd and 3rd blind-like electrodes 2 and 3 are the resonance modes excited by the antiphase, and the curve shown with the 
dashed line is called secondary mode. 

[0006] A part of surface acoustic wave which resonated is again changed into an electrical signal by the 2nd blind-like electrode 2 
and the 3rd blind-like electrode 3 which are shown in drawing 4 . Since an electrical signal in phase is taken out from the 2nd 
blind-like electrode 2 and the 3rd blind-like electrode 3 also in the secondary mode also in zero-order mode, the electrical signal 
corresponding to each mode is outputted from the 2nd terminal 7. Although resonance frequency differs a little, when zero-order 
mode and the secondary mode make such frequency a necessary value, the low loss band-pass filter which has necessary 
frequency bandwidth is obtained. 

[0007] By the way, with the conventional surface-acoustic-wave resonator filter obtained by composition of drawing 4 , the 1st 
terminal 6 and 2nd terminal 7 are all an unbalance terminal. However, with the surface-acoustic-wave resonator filter used for a 
part of communication system, to make it become a balanced terminal may be demanded in which of the 1st terminal 6 and the 
2nd terminal 7, one of the two, or both. 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, with this conventional kind of surface-acoustic-wave resonator 
filter, although the low loss band-pass filter was obtained, both the 1st terminal 6 and the 2nd terminal 7 had turned into an 
unbalance terminal, and when a balanced terminal was required, the technical problem that it could not be used occurred. 
[0009] It was made in order that this invention might solve the above problem, and it aims at obtaining the surface-acoustic-wave 
resonator filter suitable for using both the 1st terminal, and the 2nd both [ which, one of the two or ] as a balanced terminal. 
[0010] 

[Means for Solving the Problem] In the surface-acoustic-wave resonator filter which consisted of the 1st blind-like electrode by 
which this invention was prepared on the piezo electric crystal, and the 2nd blind-like electrode and the 3rd blind-like electrode 
which were prepared in the both sides in view of the above-mentioned purpose Ground one side of the electric terminal of the 
blind-like electrode of the above 1 st, and by making another side into an input terminal, while carrying out unbalance operation 
As opposed to the electrical signal which the blind-like electrode of the above 2nd and the blind- like electrode of the above 3rd 
inputted into the blind-like electrode of the above 1 st The electric terminal of one side of the blind-like electrode of the above 2nd 
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and the electric terminal of the 3rd blind-like electrode which are arranged so that the electrical signal of a reverse sign may be 
outputted mutually, and output the electrical signal of a reverse sign to above-mentioned each other are made into an output 
terminal. It is in the surface- acoustic- wave resonator filter characterized by carrying out balanced operation of the 
above-mentioned output terminal. 

[001 1] Moreover, this invention is set in the surface-acoustic- wave resonator filter which consisted of the 1 st blind-like electrode 
prepared on the piezo electric crystal, and the 2nd blind-like electrode and the 3rd blind-like electrode which were prepared in the 
both sides. By making the electric terminal of the blind-like electrode of the above 1st into an input terminal, while carrying out 
balanced operation As opposed to the electrical signal which the blind-like electrode of the above 2nd and the 3rd blind-like 
electrode inputted into the blind-like electrode of the above 1st The electric terminal of one side of the blind-like electrode of the 
above 2nd and the electric terminal of the blind-like electrode of the above 3rd which are arranged so that the electrical signal of a 
reverse sign may be outputted mutually, and output the electrical signal of a reverse sign to above-mentioned each other are made 
into an output terminal. It is in the surface-acoustic-wave resonator filter characterized by carrying out balanced operation of the 
above-mentioned output terminal. 
[0012] 

[Embodiments of the Invention] Gestalt 1 . drawing 1 of operation is the block diagram showing the surface-acoustic-wave 
resonator filter by the gestalt 1 of operation of this invention, drawing 1 - setting « 1 - for the 3rd blind-like electrode and 4, as 
for a piezo-electric-crystal substrate and 6, a reflector and 5 are [ the 1 st blind-like electrode and 2 / the 2nd blind-like electrode 
and 3 / the 1 st terminal and 7 ] the 2nd terminal 

[0013] In drawing 1 , the 1st blind-like electrode 1, the 2nd blind-like electrode 2, the 3rd blind-like electrode 3, and the reflector 
4 are formed on the piezo-electric-crystal substrate 5. At this time, the 2nd blind-like electrode 2 and the 3rd blind-like electrode 
3 are arranged at the both sides of the 1st blind-like electrode 1, respectively, and the reflector 4 is arranged further at the both 
sides of the outside, respectively. Moreover, the 1st terminal 6 is connected to the electric terminal of the 1st blind-like electrode 
1 , one side of the 1 st terminal is grounded, and the 1 st terminal 6 of another side operates as an unbalance terminal. These 
composition is the same as that of this kind of the former shown in drawing 4 of surface- acoustic- wave resonator filter. 
[00 1 4] However, in drawing 1 , unlike drawing 4 , the 2nd blind-like electrode 2 and the 3rd blind-like electrode 3 have been 
independent electrically mutually, and the 2nd terminal 7 is connected to each. Moreover, although the 2nd blind-like electrode 2 
is the same as compared with drawing 4 , the polarity of an electrode finger has reversed the 3rd blind-like electrode 3, and the 
pattern has become reversely [ vertical ]. If it does in this way and an electrical signal will be inputted into the 1st blind-like 
electrode 1, the electrical signal outputted to the 2nd terminal 7 connected to the 2nd blind-like electrode 2 and the electrical 
signal outputted to the 2nd terminal 7 connected to the 3rd blind-like electrode 3 will turn into a reverse sign (reversed polarity) 
mutually. 

[0015] Next, operation is explained. If an electrical signal is inputted into the 1st terminal 6 which is an unbalance terminal, an 
electrical signal will be changed into a surface acoustic wave in the 1st blind-like electrode 1 , and a surface acoustic wave will be 
excited on the piezo-electric-crystal substrate 3. It is reflected in each other by the reflector 4 arranged at both sides, and this 
surface acoustic wave resonates between the reflectors 4 of both sides. 

[0016] The distribution of the amplitude intensity of the resonating surface acoustic wave is the same as that of drawing 5 , and 
zero-order mode and the secondary mode are excited. 

[0017] However, in drawing 1 , since the polarity of the 3rd blind-like electrode 3 is reversed unlike drawing 4 , the phase has 
reversed the electrical signal taken out from the 2nd blind-like electrode 2, and the electrical signal taken out from the 3rd 
blind-like electrode 3 to each other. Therefore, always, an absolute value is equal and the sign (polarity) has reversed the potential 
of the 2nd two terminal 7. Therefore, the good balanced output of equilibrium is obtained by using these 2nd two terminals 7 as a 
balanced terminal. 

[00 1 8] Drawing 2 is the experimental result which made the surface- acoustic- wave resonator filter of the composition of drawing 
1^ as an experiment, used the 1 st terminal 6 as the unbalance terminal, and actually measured the frequency passage property by 
using the 2nd terminal 7 as a balanced terminal. It turns out that a low loss actually band-pass property is acquired. 
[0019] Form 2. drawing 3 of operation is the block diagram showing the surface- acoustic- wave resonator filter by the form 2 of 
operation of this invention, drawing 3 - setting - 1 - for the 2nd blind-like electrode and 4, as for a piezo-electric-crystal 
substrate and 6, a reflector and 5 are [ the 1 st blind-like electrode and 2 / the 2nd blind-like electrode and 3 / the 1 st terminal and 
7 ] the 2nd terminal 

[0020] Unlike drawing 1 , in drawing 3 , the balanced input of the electrical signal is carried out to both the 1 st [ terminal 6 ], 
without grounding one electric terminal of the 1st blind-like electrode 1 . That is, also let the 1 st terminal 6 be a balanced terminal. 

[0021] in addition, although the 1st terminal 6 was made into the input terminal and the 2nd terminal 7 was made into the output 
terminal with the form of the above operation, in this invention, not only this but the 2nd terminal 7 is made into an input terminal, 
and the effect of profit and this invention is acquired for the passage property same also as an output terminal in the 1 st terminal 6 
[0022] Moreover, although the example which has arranged the reflector 4 on the outside of the 2nd blind-like electrode 2 and the 
3rd blind-like electrode 3 was shown in drawing 1 and drawing 3 , instead of a reflector 4, it is also possible to give the function 
of a reflector to the 2nd blind-like electrode 2 and the 3rd blind-like electrode 3, and it can apply also to a surface- acoustic- wave 
resonator filter in case there is no reflector 4. 

[0023] Moreover, although drawing 1 and drawing 3 showed the example which constituted the 1 st blind-like electrode 1 , the 
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2nd blind-like electrode 2, and the 3rd blind-like electrode 3 on the piezo-elec trie-crystal substrate 5, the effect is the same, even 
if it forms a piezo-electric coat on a semiconductor or a dielectric substrate and forms the 1 st blind-like electrode 1 , the 2nd 
blind- like electrode 2, and the 3rd blind-like electrode 3 on this piezo-electric coat. The effect is the same even if dielectric layers, 
such as a silicon oxide and a silicon nitride, are furthermore between a piezo-electric coat, and the 1st blind-like electrode 1 , the 
2nd blind-like electrode 2 and the 3rd blind-like electrode 3 in that case. 

[0024] Moreover, although vertical reversal of the pattern of the 3rd blind-like electrode 3 is carried out and it was made for 
drawing 1 and drawing 3 to make the property of a reverse sign The effect is the same even if it makes it be odd times the 
half- wave length of the above-mentioned surface acoustic wave in the frequency of the surface acoustic wave which gives a 
difference to the distance of the 1 st blind-like electrode 1 and the 2nd blind-like electrode 2, and the distance of the 1 st blind-like 
electrode 1 and the 3rd blind-like electrode 3, and the above-mentioned distance difference uses. 
[0025] 

[Effect of the Invention] In the surface- acoustic- wave resonator filter which consisted of the 1st blind-like electrode prepared on 
the piezo electric crystal, and the 2nd blind-like electrode and the 3rd blind-like electrode which were prepared in the both sides 
as mentioned above according to this invention As opposed to the electrical signal which connected the 1 st terminal to the 
blind-like electrode of the above 1 st, and used as the unbalance terminal which grounded one side of the 1 st terminal of the above, 
and the blind-like electrode of the above 2nd and the blind-like electrode of the above 3rd inputted into the blind-like electrode of 
the above 1st Even connection to the electric terminal of one side of the blind-like electrode of the above 2nd which is arranged so 
that the electrical signal of a reverse sign may be outputted mutually, and outputs the electrical signal of a reverse sign to 
above-mentioned each other The terminal of **** 2, Since the 2nd terminal connected to the electric terminal of one side of the 
3rd blind-like electrode was made into the output terminal, the surface- acoustic- wave resonator filter suitable for using the 2nd 
terminal as a balanced terminal can be offered, 

[0026] Moreover, in this invention, since the 1st terminal is connected to the both sides of the blind- like electrode of the above 
1 st, respectively and it was made to make these into the balanced terminal further, the surface- acoustic- wave resonator filter 
suitable for using both the 1st terminal and the 2nd terminal as a balanced terminal can be offered. 



[Translation done.] 
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